
are not actively monitoring.  

The water quality of Cross 

Lake is very good.  Most 

parameters measured 

remained constant on the 

lake since LCHD began 

monitoring the lake in 

1999.  According to a 

quantitative plant survey 

taken in July 2010 the 

vegetation was diverse with 

15 species found.  Two non 

native invasive species were 

detected in 2010, they were 

Curlyleaf Pondweed and 

Eurasian Water Milfoil.    

Cross Lake is a 89-acre 

glacial lake that crosses the 

political boundaries of 

Wisconsin (Kenosha 

County) and Illinois 

(County of Lake).  Thirty 

percent of Cross Lake falls 

within Antioch Township, 

Lake County.  The 

remaining 70% is located 

in Trevor, Wisconsin.  

The lake has two beaches 

that are open to 

Association members.  The 

beach in Illinois is located 

in the Oakwood Knoll 

Subdivision and is open to 

association members.  It 

became a licensed beach at 

the end of the season in 

2010.  There is no 

requirement for the beach 

to be a licensed beach in 

Wisconsin.  Volunteers 

from both Wisconsin and 

Illinois participated in a 

Lake Monitoring Program.  

The data collected from 

these programs can assist in 

determining trends 

happening on the lake 

during times when agencies 
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W ATER CLARITY AND  TOTAL  SUSPENDED SOLIDS (TSS)  

LCHD sampled for water quality parameters once a month at the deepest point of Cross Lake 
from May through September 2010 (Appendix, Figure 1).   Water clarity was measured monthly 
by the LCHD using Secchi depths (Appendix, Table 1).  In 2010, concurrently with LCHD, two 
volunteer lake monitors, one from Wisconsin (CLMP) and the other from Illinois (VLMP) 
monitored Secchi depths on Cross Lake .  The figure above shows the results of the water clarity 
measurements in Cross Lake during 2010..  The Secchi depths were not measured on the same 
dates with the exception of July 15 by the CLMP and VLMP volunteers.  The CLMP took meas-
urements bi-weekly and the monthly averages are what is presented above.  During the monitor-
ing period May through August Secchi depths measured by the CLMP ranged from 4.5 ft (May) 
to 9.0 ft (June).  

The VLMP took measurements monthly from May through October.  There were two measure-
ments taken in May and those measurements were averaged similar to the CLMP data.  Other-
wise data is presented based on actual readings.  Secchi depths taken by VLMP ranged from 5.5 
ft (August) to 10.4 ft in May. 

LCHD measurements were conducted monthly so only actual measurements are presented.  
Secchi depths ranged from 4.5 ft in August to 11.9 ft in June.  

The median Secchi depth from 758 measurements taken between 2000 to 2010 from lakes 
within Lake County was 2.95 ft (Appendix Table 2).  The minimum Secchi depth found on 
Cross Lake was 4.5 feet, with seasonal average measured by LCHD calculated at 8.18 ft.   Cross 
Lake ranked 21 of 158 lakes with Secchi depths measured in Lake County (Appendix Table 3).   

Total Suspended Solids (TSS) is the total sum of  non-volatile (sediments), volatile (plant, ani-
mal), and dissolved solids (chemical).  TSS is inversely correlated to water clarity, therefore 
when water clarity decreases there is a rise in TSS.  TSS has continually increased since LCHD-
ES began monitoring Cross Lake in 1999 (Appendix Table 1).  During  2010 we measured a 
25.7 % increase in average TSS concentration when compared to that of 2006.  Interestingly, 
most of the parameters that would be related to an increase in TSS have decreased.   
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N UTRIENTS 

to its current ratio (37:1).   
The consequences of this 
could mean algal blooms on 
Cross Lake in the future as 
either of the nutrients respon-
sible for plant/algal growth 
become plentiful.  

In 2010, nitrogen concentra-
tions in the form of nitrate-
nitrite increased from those 
measured in the past, how-
ever, they too are not at lev-
els of concern.   TKN which 
is a good indicator of total 
nitrogen in the water de-
creased to 0.74 mg/L, this 
concentration is similar to 
what was reported back in 
1999 ( 0.72 mg/L). 

Cross Lake ranks 16th out of 
165 lakes in the county moni-
tored between the period of 
2000-2010 for TSIp 
(Appendix Table 4).  This is a 
very good ranking for Cross 
Lake, however, Cross Lake  
has moved down the list from 
the 2005 ranking table when 
it was ranked 9th of 156 lakes 
sampled at that time.    

One positive step towards 
removing a source of phos-
phorus is an ordinance by the 
Village of Antioch banning 
the use of lawn fertilizers 
which contain phosphorus and 
the statewide ban in Wiscon-
sin.   

Remediating eroding shore-
line areas would be another 
step that could be taken in 
order to prevent phosphorus 
from entering Cross Lake.  
Phosphorus binds to sedi-
ments.  There are many op-
tions available to repair erod-
ing shorelines, these are out-
lined  in Appendix C. 

 

  

Cross Lake is considered 
mesotrophic.  Mesotrophic 
lakes are  biologically produc-
tive, having moderate nutri-
ent levels and some plant 
growth.   The Trophic  State 
Index based on phosphorus 
(TSIp) for Cross Lake (49.52) 
indicates that the lake is inch-
ing towards becoming eutro-
phic (high nutrient) as the 
TSIp has increased since 2003 
(48.7). A lake is considered 
eutrophic when its TSI score 
is 50 or greater.   

Total phosphorus (TP) con-
centrations in  Cross Lake 
ranged from 0.017 mg/L to 
0.033 mg/L.   This is below 
the IEPA standard of 0.05 
mg/L , above this standard 
waters are considered im-
paired for phosphorus.  Al-
though at this time phospho-
rus in not a problem in Cross 
Lake, care should be taken to 
ensure that phosphorus inputs 
are minimized by initiating 
practices that minimize nutri-
ent loading into the lake from 
the lakes watershed.  A Total 
Nitrogen:Total Phosphorus  
(TN:TP) ratio of 37:1 indi-
cates that plant and algal 
growth remains limited by 
phosphorus.  Therefore any 
additional sources of phos-
phorus entering into Cross 
Lake could tip the ecological 
balance of the lake.  In 2010 
the aquatic vegetation in 
Cross Lake is diverse and bal-
anced.  However, the TN:TP 
ratio has continually de-
creased since the LCHD-ES 
began monitoring in 1999 
dropping from 47:1 in 2006 
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Dissolved oxygen (DO) concentrations in Cross Lake averaged  8.77 mg/L  at 3 feet and 2.0 
mg/L between 31 and 33 feet or 3 feet from the lake bottom during our visits (Appendix Table 
5).  Cross Lake was thermally stratified during our entire monitoring period in 2010.  Stratifica-
tion occurred between 32 feet in May and 8 feet in August.  This a normal phenomenon in deep 
glacial lakes similar to Cross Lake and is not a concern at this time.  

Cross Lake did experience anoxic conditions ranging between near bottom during May and June 
extending to approximately 15 foot depth in August.  Under anaerobic conditions, phosphorus 
releases from bottom sediments into the water column becoming a source of phosphorus enter-
ing a lake.   

There is not a current bathymetric map available in order to calculate the volume of Cross Lake 
that was anoxic .   There is an out-dated bathymetric map that was completed by the Wisconsin 
Department of Natural Resources in 1952 and updated in 1967.  LCHD-ES recommends that 
bathymetric maps be updated every 10 years.  Bathymetric maps and their corresponding mor-
phometric data are useful tools for assisting lake managers make decisions about their lake such as 
fish habitat, plant management etc.  

 

D ISSOLVED O XYGEN (DO)  
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In 2010 results of the  

SUBMERGED AQUATIC  VEGETATION 

INSIDE STORY  H EADLINE 

goals of a lake can be differ-
ent.  For instance, if a lake 
supports a sport fishery, it is 
recommended that the total 
average cover by plants be 
40%.   

Dominant species in Cross 
Lake in 2010 were Chara, 
Coontail and Illinois Pond-
weed. Eurasian Water Milfoil 
an invasive exotic was found 
at 25% of the sites sampled in 
2010 (Table 6A) and contrib-
uted to approximately 5% of 
total average cover.  Figure 
3B shows the locations and 
density by which it was 
found. Curlyleaf pondweed 
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Caption describing 
picture or graphic. 

In 2010, a total of 14 species 
plus Chara, a macro algae was 
detected during a comprehen-
sive survey completed in July, 
2010 on Cross Lake 
(Appendix Table 6A).  Table 
6B  and Figure 3A indicates 
the distribution of plants 
across all sampling sites.  The 
total average cover was 
67.18%.   This is based only 
upon the area of the lake 
where  plants are able to es-
tablish and is based upon light 
level and depth.  Total aver-
age cover becomes important 
when making management 
decisions and depending on 
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Figure 3A.  Rake density of aquatic vegetation in Cross Lake, 
2010 

Figure 3B.  Rake density and location of EWM in Cross Lake,  
2010 


